These observations suggested that while the pyridine(diimine) chelate adopted its neutral form in cationic iron alkyl complexes, the electronic structure may change upon olefin coordination. To probe this effet, we targeted the synthesis of 
■■ 1. Introduction
Aryl-substituted pyridine(diimine) iron and cobalt dihalide complexes, when activated with excess methylaluminoxane (MAO) in presence of ethylene, exhibit high activity for the production of linear polyethylene. 1, 2, 3, 4 Alteration of the tridentate ligand from pyridine(diimine) to modified a -d ii min e s w it h pendant phosphine donors ( P N N ) resulted in efficient iron and cobalt catalysts for ethylene oligomerization. [5] [6] [7] The results are notable as deviation from the pyridine(diimine) scaffold usually results in catalysts with diminished performance. 8, 9 Considerable effort has been devoted to understanding the identity and nature of the propagating species in olefin polymerization, including the spin state of the first row transition metal and the role of the potentially redox-active chelate. [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] Our group has reported the synthesis of cationic bis(imino)pyridine iron [22] [23] [24] and cobalt 25 alkyl complexes that serve as single component catalysts for the polymerization of ethylene ( Figure 1 ). In each case examined, neutral pyridine(diimine) chelates were observed suggesting that redox chemistry with the supporting ligand is not a necessary component for catalytic performance. 24, 25 More recently,
we have discovered that addition of the neutral, Lewis acidic borane, B(C 6 F 5 ) 3 to both bis(imino)pyridine and PNN-supported iron butadiene complexes resulted in C-B bond formation to yield the corresponding borate betaine derivatives that are also active for ethylene polymerization and oligomerization, respectively, without the need for an additional activator. 26 Elucidation of the electronic structures of the bis(imino)pyridine derivative established a high spin Fe(II) ion engaged in antiferromagnetic coupling to both chelate (S = ½) and allyl (S = ½ ) radical anions. These observations suggested that while the pyridine(diimine) chelate adopted its neutral form in cationic iron alkyl complexes, the electronic structure may change upon olefin coordination. To probe this effet, we targeted the synthesis of complex demonstrates that the iron does not change spin state upon olefi n coordination.
cationic pyridine(diimine) iron alkene complexes, recognizing that the high reactivity of these complexes may make complex isolation challenging. Here we describe the synthesis of the first examples of pyridine(diimine) iron complexes bearing tethered alkoxide-alkene ligands to gain insight to the role of olefin coordination on electronic structure.
■■ 2. Results and Discussion
A cationic pyridine(diimine) iron allyl complex was initially targeted as an example of an iron-alkene derivative.
We reasoned that the possibility of h 3 coordination of the hydrocarbyl ligand may suffi ciently stabilize the compound to allow characterization and electronic structure determination.
Our laboratory previously reported the synthesis of the neutral analog, ( iPr PDI)Fe(C 3 H 5 ), 27 however insuffi cient spectroscopic data was available to definitively assign the electronic structure. We then prepared the 2,6-dimethyl aryl variant, Figure 4 . To further understand the origins of the effect of i n t r a m o l e c u l a r a l k e n e c o o r d i n a t i o n , t h e s a t u r a t e d analog ( Me PDI)Fe(OC(Ph) 2 (C 3 H 7 )) was prepared and by straightforward salt metathesis chemistry and isolated as brown crystals in 79% yield (eq 4). A representation of the molecular structure obtained from X-ray crystallography is shown in Figure 8 and establishes a distorted square planar geometry about the iron. The propyl group is directed away from the metal center with no evidence for interaction with the iron. The distortions to the chelate support a mono- The iron alkoxide complex, ( Me PDI)Fe(OC(Ph) 2 (C 3 H 7 )), was also studied by 57 Fe Mössbauer spectroscopy for comparison to the iron alkoxide bearing the tethered alkene.
The solid state spectrum recorded at 10 K exhibits a well resolved doublet with an isomer shift of δ = 0.74 mm s -1 and a quadrupole splitting of ΔE Q =1.14 mm s -1 (Figure 10 , left).
These values are remarkably similar to those obtained for and suggests that iron alkoxides are reasonable electronic approximations for alkyl complexes. coupling constants are reported in Hz. 13 C NMR spectra were recorded on a Bruker 500 spectrometer operating at 125.71
MHz. 13 Preliminary data revealed the crystal system. The data collection strategy was optimized for completeness and redundancy using the Bruker COSMO software suite. The space group was identified, and the data were processed using the Bruker SAINT+ program and corrected for absorption using SADABS. The structures were solved using direct methods (SHELXS) completed by subsequent Fourier synthesis and refined by full-matrix least-squares procedures.
All DFT calculations were performed with the ORCA program package. 43 The geometry optimizations of the complexes and single-point calculations on the optimized geometries were carried out at the B3LYP level of DFT. [44] [45] [46] This hybrid functional often gives better results for transition metal compounds than pure gradient-corrected functionals, especially with regard to metal−ligand covalency. 47 The all-electron Gaussian basis sets were those developed by Ahlrichs. [48] [49] [50] Triple-ζ quality basis sets def2-TZVP with one set of polarization functions on the metals and on the atoms directly coordinated to the metal center were used. For the carbon and hydrogen atoms, slightly smaller polarized split-valence def2-SV(P) basis sets were used, that were of double-ζ quality in the valence region and contained a polarizing set of d-functions on the non-hydrogen atoms.
Auxiliary basis sets were chosen to match the orbital basis.
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The RIJCOSX [54] [55] [56] M n-BuLi solution (2.38 mmol) diluted with about 5 mL of cold hexane. While stirring, the n-BuLi was added dropwise to the alcohol to yield a red solution and a grey precipitate.
The slurry was filtered and the solid was washed further with pentane. The solid was collected to yield 378 mg (82%) of the expected lithium alkoxide.
